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D r .  T. 0. Pa ine  
Admin is t r a to r  

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

before t h e  

C o m m i t t e e  on A e r o n a u t i c a l  and Space S c i e n c e s  
Un i t ed  States  S e n a t e  

M r .  Chairman and Members of t h e  C o m m i t t e e :  

We appreciate t h i s  o p p o r t u n i t y  t o  r ev iew w i t h  you t h e  

r e s u l t s  of o u r  i n v e s t i g a t i o n s  of t h e  A p o l l o  1 3  a c c i d e n t  and 

t h e  s teps  NASA w i l l  t a k e  i n  l i g h t  of t h e  i n v e s t i g a t i o n s  

before l a u n c h i n g  A p o l l o  14 t o  t h e  moon. 

I n  o u r  appearance  before t h e  C o m m i t t e e  on A p r i l  24,  1970, 

Apollo Program Director D r .  Rocco P e t r o n e ,  Miss ion  Director 

Glynn Lunney, and A s t r o n a u t s  J i m  Love11 and J a c k  Swigert  

r e p o r t e d  t o  you o u r  u n d e r s t a n d i n g  as of t h a t  t i m e  of t h e  

e v e n t s  l e a d i n g  t o  t h e  a c c i d e n t  and t h e  subsequent  o p e r a t i o n s  

which b rough t  t h e  A s t r o n a u t s  s a f e l y  back t o  e a r t h .  A t  t h e  

same h e a r i n g ,  I r e p o r t e d  t o  you t h e  a c t i o n s  Dr. Low and I 

had t a k e n  t o  a s s u r e  a prompt, tho rough ,  and o b j e c t i v e  

i n v e s t i g a t i o n  of the a c c i d e n t .  These inc luded:  
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t h e  e s t a b l i s h m e n t  of t h e  A p o l l o  13  Review Board,  

w i t h  M r .  Edgar M. C o r t r i g h t ,  Director of t h e  

Langley  Research Center ,  as Chairman, 

t h e  i n s t r u c t i o n  t o  N A S A ' s  Aerospace S a f e t y  Advisory 

Pane l  t o  r e v i e w  t h e  p rocedures  and f i n d i n g s  of  

t h e  A p o l l o  13  Review Board and t o  submit  i ts 

independent  report w i t h i n  10  days  of t h e  Review 

B o a r d ' s  report, and 

t h e  i n s t r u c t i o n  t o  M r .  D a l e  Myers, NASA's Associate 

A d m i n i s t r a t o r  for Manned Space F l i g h t ,  t o  p r o v i d e  

n e c e s s a r y  s u p p o r t  t o  t h e  A p o l l o  1 3  Review Board 

and t o  make recommendations,  a l so  w i t h i n  1 0  days  

of t h e  Review B o a r d ' s  report, on p l a n s  f o r  e l i m i n a t -  

i n g  t h e  problems encoun te red  i n  A p o l l o  13 i n  o r d e r  

t o  proceed w i t h  A p o l l o  14 and f u t u r e  manned space 

m i s s i o n s .  

Today we are here t o  r e v i e w  w i t h  you t h e  r e s u l t s  of 

these a c t i o n s  and t h e  r e s u l t i n g  f u t u r e  program a c t i o n s  which 

D r .  Low and I are now t a k i n g  t o  p r e c l u d e  a r e c u r r e n c e  of such  

a c c i d e n t s  and t o  move ahead w i t h  t h e  Nat ion ' s  manned space 

f l i g h t  program. I n  summary: 
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--The report of t h e  A p o l l o  13 Review Board w a s  p r e s e n t e d  t o  

u s  by  M r .  C o r t r i g h t  on June 15 and made a v a i l a b l e  t o  t h e  

C o m m i t t e e  on t h e  same day. D r .  Low and I have now had an  

o p p o r t u n i t y  t o  s t u d y  t h e  report i n  d e t a i l  and t o  r ev iew 

c a r e f u l l y  i t s  recommendations. I n  ou r  view it is a n  

e x c e l l e n t  report based on a thorough and o b j e c t i v e  inves -  

t i g a t i o n  and h i g h l y  competent a n a l y s i s .  It  c l e a r l y  p in-  

p o i n t s  t h e  causes of t h e  Apollo 13 a c c i d e n t  and sets  f o r t h  

a comprehensive set of recommendations t o  g u i d e  ou r  e f f o r t s  

t o  p r e v e n t  t h e  o c c u r r e n c e  of s i m i l a r  a c c i d e n t s  i n  t h e  f u t u r e .  

--The Aerospace S a f e t y  Advisory Pane l  submi t t ed  i ts  report t o  

NASA management a t  a meet ing  i n  Washington on June 25, 1970. 

W i t h  your  pe rmis s ion ,  M r .  Chairman, I would l i k e  t o  p l a c e  

i t s  report which is  i n  t h e  f o r m  of a l e t te r  f r o m  i ts 

Chairman, D r .  C h a r l e s  D. H a r r i n g t o n ,  i n  t h e  r e c o r d .  

D r .  H a r r i n g t o n  18 h e r e  t h i s  morning t o  respond t o  any ques-  

t i o n s  you may have.  A t  t h i s  p o i n t  I would l i k e  t o  r ead  t h e  

key p o r t i o n s  of h i s  l e t t e r  report summarizing t h e  S a f e t y  

P a n e l ' s  appraisal  of t h e  job done by t h e  A p o l l o  13 Review 

Board : 

"The Pane l  found t h a t  t h e  B o a r d ' s  p rocedures  and scope 
of i n q u i r y  proved e f f e c t i v e  i n  t h e i r  t a s k .  The Review 
Board has  performed a thorough and t e c h n i c a l l y  competent 
a n a l y s i s  i n  t h e  r e c o n s t r u c t i o n  of t h e  fac tors  c o n t r i b u t i n g  
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t o  t h e  A p o l l o  13 abort. W e  found no e v i d e n c e  and no  
r e a s o n  t o  doub t  t h e  t e c h n i c a l  v a l i d i t y  of t h e i r  d e t e r -  
minat  ion  and f i n d i n g s  . '' 

T h i s  independent  e v a l u a t i o n  p r o v i d e s  s u b s t a n t i a l  a d d i t i o n a l  

c o n f i d e n c e  t o  D r .  Low and m e  t h a t  o u r  f a v o r a b l e  appraisal  

of t h e  report is  correct. 

--Mr.  Myers, D r .  P e t r o n e ,  and t h e  O f f i c e  of Manned Space 

F l i g h t  have a l s o  completed e x t e n s i v e  expe r imen t s ,  tests,  

s t u d i e s ,  r ev iews ,  r e d e s i g n  work and program r e s c h e d u l i n g  

a c t i v i t i e s ,  and have p r e s e n t e d  recommendations on t h e  

r e q u i r e d  c o r r e c t i v e  measures and program a d a p t a t i o n s .  L a s t  

Thursday D r .  Law and I h e l d  an  e x t e n s i v e  rev iew a t  which 

M r .  Myers, D r .  P e t r o n e ,  M r .  McDivi t t  and o t h e r  o f f i c i a l s  of 

t h e  Apollo program d i s c u s s e d  i n  d e t a i l  t h e  t e c h n i c a l  prob- 

l e m s  and a l t e r n a t i v e s  w i t h  t h e  s e n i o r  o f f i c i a l s  of NASA. 

A l s o  p r e s e n t  w e r e  M r .  C o r t r i g h t  and members of t h e  Review 

Board, D r .  H a r r i n g t o n  and m e m b e r s  of t h e  Aerospace S a f e t y  

Advisory P a n e l ,  M r .  W i l l i a m  A. Anders ,  Execu t ive  S e c r e t a r y  

o f  t h e  N a t i o n a l  A e r o n a u t i c s  and Space C o u n c i l ,  and t h e  

Directors of NASA's Manned Space F l i g h t  Cen te r s :  D r .  Robert R.  

G i l r u t h ,  D r .  Kur t  H. Debus, and D r .  Eberhard Rees. Based on 

t h e  d i s c u s s i o n s  a t  t h i s  r ev iew and a t  follow u p  mee t ings  

e x t e n d i n g  ove r  t h e  n e x t  t w o  d a y s ,  M r .  Myers h a s  f o r m a l l y  
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submi t t ed  t o  me w i t h  h i s  endorsement  t h e  f i n a l  recommenda- 

t i o n s  of D r .  P e t r o n e ,  t h e  Apo l lo  Program Director.  These 

are embodied i n  D r ,  P e t r o n e ' s  memorandum t o  m e  of June 27, 

1970, which h a s  been made a v a i l a b l e  t o  t h e  C o m m i t t e e ,  

and which I would l i k e  t o  place i n  t h i s  r e c o r d  w i t h  your  

p e r m i s s i o n ,  M r .  Chairman. 

On t h e  b a s i s  of t h e  reports and recommendations before 

u s  and d e t a i l e d  d i s c u s s i o n s  w i t h  r e s p o n s i b l e  and knowledgeable 

e x p e r t s  i n  NASA, D r ,  Low and I have approved t h e  f o l l o w i n g  

a c t i o n s  t o  implement t h e  recommendations of t h e  Apo l lo  1 3  

Review Board and t o  c a r r y  o u t  t h e  steps recommended by 

D r .  P e t r o n e  and M r .  Myers t o  p r e p a r e  for t h e  A p o l l o  14 miss ion .  

I n  summary these a c t i o n s  are: 

F i r s t ,  t h e  recommendations of t h e  Apollo 13 Review 

Board w i l l  be implemented before t h e  Apollo 14 miss ion  is  

approved f o r  launch .  T h i s  w i l l  r e q u i r e  pos tponing  t h e  launch  

d a t e  t o  no  ear l ier  t h a n  Janua ry  31,  1971. Command S e r v i c e  

Module sys tems w i l l  be modi f ied  a l o n g  t h e  recommended l i n e s  

t o  e l i m i n a t e  p o t e n t i a l  combustion h a z a r d s  i n  h i g h  p r e s s u r e  

oxygen of  t h e  t y p e  r e v e a l e d  by t h e  Apo l lo  13  a c c i d e n t .  

Unsealed f an  motors will be removed from t h e  oxygen t ank6  
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and an  a d d i t i o n a l  oxygen t a n k  added t o  t h e  S e r v i c e  Module of 

Apollo 14. Electr ical  w i r i n g  w i t h i n  h igh  p r e s s u r e  oxygen 

sys tems which migh t  p r o v i d e  a n  i g n i t i o n  s p a r k  i f  damaged 

w i l l  be l i m i t e d  t o  s t a i n l e s s  steel shea thed  w i r e s .  T e f l o n ,  

aluminum, and o t h e r  p o t e n t i a l l y  r e a c t i v e  materials i n  t h e  

p r e s e n c e  of high  p r e s s u r e  oxygen w i l l  be used as  l i t t l e  a s  

possible and kept away from possible i g n i t i o n  s o u r c e s .  For 

example,  t h e  q u a n t i t y  probe w i l l  be s t a i n l e s s  steel  i n s t e a d  

of aluminum and t h e  f u e l  ce l l  oxygen s u p p l y  v a l v e  which now 

h a s  T e f l o n - i n s u l a t e d  w i r e s  i n  h i g h  p r e s s u r e  oxygen w i l l  be 

r e d e s i g n e d  t o  e l i m i n a t e  t h i s  haza rd .  Warning Systems 

onboard t h e  s p a c e c r a f t  and a t  Miss ion  C o n t r o l  w i l l  be modi f ied  

c o n s i s t e n t  w i t h  t h e  B o a r d ' s  recommendations t o  p rov ide  more 

immediate and v i s i b l e  warn ings  of  sys tem anomal ies .  A 

comprehensive r ev iew of spacecraft emergency equipment and 

p rocedures  and u s e  of Command S e r v i c e  Modules and Lunar 

Modules i n  " l i f e b o a t "  modes is now underway a t  t h e  Manned 

S p a c e c r a f t  C e n t e r  i n  Houston. D r .  P e t r o n e  w i l l  o u t l i n e  f o r  

you t h e  specific a c t i o n s  w e  p l a n  t o  take i n  r e sponse  t o  t h e  

f irst  six recommendations of t h e  Board,  and M r .  Myers w i l l  

d i s c u s s  h i s  s p e c i f i c  p l a n s  f o r  c r i t i c a l l y  r e a s s e s s i n g  all 
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A p o l l o  spacecraft subsys tems i n  r e sponse  t o  recommendation 

N o .  9 of  t h e  Board. 

Secondly ,  t h e  Associate A d m i n i s t r a t o r s  i n  cha rge  of t h e  

O f f i c e s  of Space S c i e n c e  and A p p l i c a t i o n s ,  Manned Space 

F l i g h t ,  and Advanced Research and Technology, have been 

d i r e c t e d  t o  r ev iew t h e  A p o l l o  13 Review Board Report t o  

a p p l y  throughout  NASA t h e  l e s s o n s  l e a r n e d  i n  t h e i r  areas of 

r e s p o n s i b i l i t y .  They have  been i n s t r u c t e d  t o  take a c t i o n  

w i t h  respect t o  recommendation N o .  6 ( conce rn ing  anomal ies  

i n  c r i t i c a l  subsystems pr ior  t o  f l i g h t ) ,  recommendation 

N o .  7 ( c a l l i n g  for  a thorough re -examinat ion  of a l l  spacecraft, 

l aunch  v e h i c l e  and ground sys tems w h i c h  c o n t a i n  s t r o n g  

o x i d i z e r s  t o  e v a l u a t e  p o t e n t i a l  h a z a r d s )  and recommendation 

N o .  9 ( conce rn ing  t h e  d e s i g n ,  manufac ture ,  t es t  and operatmn 

of spacecraft subsys t ems) .  I have r e q u e s t e d  a w r i t t e n  report 

by August 25 on t h e i r  a s ses smen t  and t h e  a c t i o n s  t a k e n  or 

proposed.  

I n  a d d i t i o n ,  we  w i l l  take steps t o  d i s s e m i n a t e  wide ly  

th roughou t  i n d u s t r y  and t h e  t e c h n i c a l  community t h e  l e s s o n s  

of Apollo 13 t o  p reven t  r e c u r r e n c e s  i n  o t h e r  areas. You 

m i g h t  be i n t e r e s t e d  t o  know i n  t h i s  connec t ion  t h a t  I have 
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forwarded t o  Academician Keldysh of t h e  S o v i e t  Academy of 

S c i e n c e s  a copy of  t h e  complete Apo l lo  13 Review Board Report 

so t h a t  l e s s o n s  which might be l e a r n e d  from our  a c c i d e n t  c a n  

be applied t o  p r e v e n t  a s i m i l a r  hazard t o  S o v i e t  Cosmonaut::. 

T h i r d ,  t h e  Aerospace S a f e t y  Research and D a t a  I n s t i t u t e  

(ASRDI) a t  t h e  NASA L e w i s  Research Cen te r  h a s  been d i r e c t e d  

t o  conduct  a d d i t i o n a l  research on m a t e r i a l s  c o m p a t i b i l i t y ,  

i g n i t i o n ,  and combustion a t  v a r i o u s  G l e v e l s ,  and on t h e  

c h a r a c t e r i s t i c s  of s u p e r c r i t i c a l  f l u i d s ,  as recommended by 

t h e  A p o l l o  1 3  Review Board. T h i s  w i l l  expand a rev iew 

a l r e a d y  begun by ASRDI on oxygen h a n d l i n g  i n  aerospace 

programs. I n  t h i s  e f f o r t ,  the  L e w i s  Research Cen te r  w i l l  be 

s u p p o r t e d  by o t h e r  e l emen t s  of t h e  NASA o r g a n i z a t i o n .  This 

r e s e a r c h  w i l l  be of d i r e c t  long-term b e n e f i t  t o  NASA ir 

c a r r y i n g  out i ts  f u t u r e  programs, and w i l l  h e l p  o t h e r  sectors 

of t h e  economy. 

F o u r t h ,  I have r e q u e s t e d  t h a t  t h e  Aerospace S a f e t y  

Advisory P a n e l  conduc t  a rev iew of t h e  management p r o c e s s e s  

u t i l i z e d  by NASA i n  implementing t h e  recommendations of t h e  

A p o l l o  13 Review Board and report t o  m e  t h e i r  views no l a t e r  

t h a n  t h e  A p o l l o  14 F l i g h t  Readiness  Review. T h i s  w i l l  a g a i n  



9 

g i v e  us t h e  b e n e f i t  of t h e  P a n e l ' s  v a l u a b l e  independent  

i n s i g h t  when f u t u r e  d e c i s i o n s  are made. I have a l so  asked  

Mr. C o r t r i g h t  t o  reconvene t h e  A p o l l o  13 Review Board l a t e r  

t h i s  y e a r ,  a s  he  s u g g e s t e d ,  t o  r ev iew t h e  r e s u l t s  of c o n t i n u i n g  

tests t o  de te rmine  whether  any m o d i f i c a t i o n s  t o  t h e  Board ' s  

f i n d i n g s ,  d e t e r m i n a t i o n s ,  or recommendations are n e c e s s a r y  

i n  l i g h t  of a d d i t i o n a l  e v i d e n c e  which may become a v a i l a b l e .  
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The assessment  of t h e  O f f i c e  of Manned Space F l i g h t ,  i n  

which D r .  Low and I c o n c u r ,  is t h a t  t h e  r e a s o n a b l e  t i m e  r e q u i r e d  

for  t h e  d e s i g n ,  f a b r i c a t i o n ,  and q u a l i f i c a t i o n  t e s t i n g  of t h e  

m o d i f i c a t i o n s  t o  t h e  Apollo sys tem w e  have de te rmined  t o  be 

n e c e s s a r y ,  and f o r  t h e  o t h e r  a c t i o n s  o u t l i n e d  above which must 

be t a k e n  b e f o r e  t h e  n e x t  Apollo mis s ion ,  w i l l  permit us t o  launch 

Apollo 14 t o  t h e  F ra  Mauro r e g i o n  of t h e  moon a t  t h e  J a n u a r y  31,  

1971  launch  o p p o r t u n i t y .  Th i s  w i l l  a l s o  move t h e  p lanned  launch 

d a t e  f o r  Apol lo  15 s e v e r a l  months t o  J u l y  or August 1971, main- 

t a i n i n g  t h e  s i x  month i n t e r v a l  between launches  on which o u r  

o p e r a t i o n s  i n  t h e  Apollo program are  now based. However, w e  

w i l l  n o t  launch  Apollo 14 or any other  f l i g h t  u n l e s s  and u n t i l  

we a r e  c o n f i d e n t  t h a t  w e  have done e v e r y t h i n g  n e c e s s a r y  t o  

e l i m i n a t e  t h e  c o n d i t i o n s  t h a t  caused  or c o n t r i b u t e d  t o  t h e  problems 

w e  encoun te red  on Apollo 13 and are r eady  i n  a l l  o t h e r  respects. 

One of our prime conce rns  w i l l  be t o  m a i n t a i n  t h e  e f f i c i e n c y  

and h igh  s t a n d a r d  of  performance r e q u i r e d  of  o u r  launch and 

ground s u p p o r t  teams d u r i n g  t h e  ex tended  periods of reduced 

a c t i v i t y  e n t a i l e d  by t h e  r e v i s e d  m i s s i o n  s c h e d u l e  and by  t h e  

s u b s t a n t i a l  c u t b a c k s  which have  been made n e c e s s a r y  by  t h e  

o v e r a l l  r e d u c t i o n s  i n  t h e  n a t i o n ' s  space a c t i v i t i e s .  
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It is  too e a r l y  t o  p r e s e n t  t o  you o u r  d e t a i l e d  e s t i m a t e s  

of  t h e  costs and b u d g e t a r y  impact of t h e  s p a c e c r a f t  m o d i f i c a t i o n s  

and program changes t h a t  w e  a r e  making. Our best c u r r e n t  

e s t i m a t e  is t h a t  t h e  m o d i f i c a t i o n s  and changes r e l a t e d  t o  t h e  

a c t i o n s  r e s u l t i n g  f r o m  t h e  Apollo 13 a c c i d e n t  w i l l  be i n  t h e  

r a n g e  of  $10 t o  $15 m i l l i o n  of i n c r e a s e d  costs, w h i c h  w e  p l a n  

t o  h a n d l e  w i t h i n  o u r  t o t a l  Apollo budget. 

B e f o r e  t u r n i n g  t o  Mr. Myers and D r .  P e t r o n e ,  I would l i k e  

t o  comment b r i e f l y  on t h e  l e s s o n s  t o  be l e a r n e d  from Apollo 13.  

The Review Board found " t h a t  t h e  a c c i d e n t  was n o t  t h e  r e s u l t  of  

a chance m a l f u n c t i o n  i n  a s t a t i s t i c a l  sense, b u t  r a t h e r  r e s u l t e d  

from an  u n u s u a l  combinat ion of m i s t a k e s ,  coupled  w i t h  a some- 

what d e f i c i e n t  and u n f o r g i v i n g  d e s i g n . "  The p r e s e n c e  of  

i nadequa te  t h e r m o s t a t i c  s w i t c h e s  i n  t h e  h e a t e r  c ' i r c u i t s  of 

t h e  oxygen t a n k s ,  t h e  loose f i l l  t u b e  assembly p robab ly  caused  

by a bu i ld -up  of " w o r s e  c a s e "  t o l e r a n c e s  and t h e  " she l f  dropping"  

i n c i d e n t ,  t h e  improvised  d e t a n k i n g  p rocedure  employed i n  p r e p a r i n g  

f o r  l aunch ,  and t h e  damaged T e f l o n - i n s u l a t e d  f a n  motor w i r i n g  

caused  by o v e r h e a t i n g  which l a t e r  p rov ided  t h e  i g n i t i o n  s p a r k  -- 
t o g e t h e r  a l l  of t h e s e  e l emen t s  combined t o  c a u s e  t h e  a c c i d e n t .  

I n  t h e  absence of any one of t h e s e  l i n k s  i n  t h e  c h a i n  of e v e n t s ,  

oxygen b o t t l e  number t w o  would n o t  have f a i l e d .  
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N A S A ' s  a c t i o n s  i n  response t o  t h e  Board's recommendations 

w i l l ,  i n  my view,  a v o i d  t h o s e  s p e c i f i c  t h i n g s  which led or 

c o n t r i b u t e d  t o  t h e  Apollo 13  a c c i d e n t :  and t h e  rev iews  and 

r e s e a r c h  w e  have  unde r t aken  w i l l  help us avo id  f u t u r e  p o t e n t i a l  

h a z a r d s  th roughou t  o u r  programs. But i n  a l a r g e r  c o n t e x t ,  w e  

a t  NASA must be concerned  w i t h  t h e  f a c t  t h a t  despite t h e  

r i g o r o u s  management c o n t r o l s  i n  effect  and ,  f r o m  a l l  t h e  e v i d e n c e ,  

adhered  t o ,  a hazardous  c o n d i t i o n  e x i s t e d  t h a t  was n o t  i d e n t i f i e d  

and corrected. I n  f a c t ,  t h e  p r e s e n c e  of t h e  i n a d e q u a t e  thermo- 

s t a t i c  s w i t c h e s  i n  t h e  t a n k  and t h e  r e s u l t a n t  bak ing  of t h e  

w i r e s  a t  t e m p e r a t u r e s  as h i g h  as 1000°F d u r i n g  d e t a n k i n g  w e r e  

n o t  d i s c o v e r e d  u n t i l  a c t u a l  f u l l  s c a l e  tests w e r e  conducted 

for  t h e  Review Board i n  which w i r e s  w e r e  damaged, l e a d i n g  to a 

re -examinat ion  of t h e  d a t a  recorded a t  KSC d u r i n g  t h e  detanl. _ n j  

and t h e  s w i t c h  s p e c i f i c a t i o n s .  

W i t h  r e g a r d  t o  o u r  c o n t r a c t s  w i t h  North American Rockwell 

and Grumman fo r  t h e  s p a c e c r a f t  i nvo lved  i n  t h e  Apollo 13 m i s s i o n ,  

w e  have underway a rev iew of t h e  i n c e n t i v e  p r o v i s i o n s  i n  t h e i r  

c o n t r a c t s  t o  d e t e r m i n e  what steps shou ld  be t a k e n  by NASA i n  

light of the a c c i d e n t .  I n  accordance  w i t h  o u r  c o n t r a c t  with 

North American Rockwell we w i l l  take the Service Module 

oxygen sys t em f a i l u r e  i n t o  accoun t  i n  d e t e r m i n i n g  t h e  amount of 
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t h e  1970 award f e e s  t o  be p a i d .  Tha t  fee w i l l  be de te rmined  i n  

view o f  a l l  a c t i v i t i e s  d u r i n g  1970, and t h u s  w i l l  be based  n o t  

o n l y  on t h e  Apollo 13 a c c i d e n t  b u t  a l s o  on t h e  e f f e c t i v e n e s s  

o f  t h e  r e d e s i g n  and r e b u i l d i n g  a c t i v i t i e s  d u r i n g  t h e  months 

f o l l o w i n g  t h e  a c c i d e n t  i n  p r e p a r a t i o n  f o r  Apollo 14. 

I n  t h e  c a s e  of t h e  Grumman Lunar Module c o n t r a c t  t h e  fee 

p r o v i s i o n s  a r e  p h r a s e d  o n l y  i n  t e r m s  of  per formance  d u r i n g  

a n  a c t u a l  l u n a r  l a n d i n g  m i s s i o n .  However, s i n c e  i n  pe r fo rming  

a s  it d i d  i n  t h e " 1 i f e b o a t "  mode t h e  Lunar Module "Aquarius"  

c l e a r l y  demons t r a t ed  i t s  a b i l i t y  t o  have  s u c c e s s f u l l y  performed 

m o s t  o f  t h e  o p e r a t i o n s  of an a c t u a l  l a n d i n g ,  w e  a re  pe r fo rming  

a t e c h n i c a l  a s ses smen t  of t h e  Apollo 13 m i s s i o n  as it was flown 

t o  e s t a b l i s h  what  p o r t i o n  of t h e  per formance  w a s  demons t r a t ed  

and t h e r e f o r e  what p o r t i o n  of t h e  i n c e n t i v e  fee s h o u l d  be p a i d .  

I n  a program a s  l a r g e  and complex a s  A p o l l o ,  i n v o l v i n g  

thousands  o f  people t h r o u g h o u t  t h e  c o u n t r y ,  w e  must o b v i o u s l y  

depend on a r i g o r o u s  documenta t ion  sys t em t o  record and convey 

program management i n f o r m a t i o n .  what w e  must a lways guard  

a g a i n s t ,  however, is  t h e  p o s s i b i l i t y  of p e r m i t t i n g  t h i s  f low 

of c a r e f u l  documen ta t ion  t o  s u b s t i t u t e  f o r  t h e  mean ingfu l  exchange 

of i n f o r m a t i o n .  N o  matter how tho rough  and c a r e f u l  w e  a r e ,  we 
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u t l i m a t e l y  depend on i n c i s i v e  and informed problem a n a l y s i s  

by  competent people who make t h e  key d e c i s i o n s  on t h e  b a s i s  

of t h e i r  thorough u n d e r s t a n d i n g  of t h e  u n d e r l y i n g  a c t u a l i t i e s  

which a r e  r eco rded  i n  t h e  documenta t ion .  

W e  canno t  i n  t h e  c a s e  of Apollo 13 p o i n t  t o  one i n d i v i d u a l  

or group of i n d i v i d u a l s  o r  o r g a n i z a t i o n  and s a y  t h a t  t h e y  caused  

t h e  a c c i d e n t .  N o r  have w e  o r  t h e  Review Board been a b l e  t o  

f o r m u l a t e  -- even w i t h  a l l  t h e  advantages  of h i n d s i g h t  -- a 

p rocedure  wh ich ,  had it been  i n  effect  f o r  Apollo 13, would have 

g u a r a n t e e d  t h a t  s u c h  a n  a c c i d e n t  cou ld  neve r  happen. The 

e x c e l l e n t  recommendations of t h e  Board i n  t h e  a r e a s  of management 

and p rocedures  c a n  f u r t h e r  s t r e n g t h e n  Apollo and o t h e r  NASA 

programs. But i n  t h e  l a s t  a n a l y s i s ,  w e  must depend upon t h e  

tho roughness  and d e t a i l e d  u n d e r s t a n d i n g  of a l l  t h o s e  i n  r e s p o n s i b l e  

p o s i t i o n s  i n  t h e  NASA-industry h i e r a r c h y  th roughou t  e v e r y  phase  

of d e s i g n ,  manufac tu re ,  test and f l i g h t  o p e r a t i o n s .  I have t h e  

u tmost  c o n f i d e n c e  t h a t  t h e  NASA team c a n  f i x  t h e  Apollo 13 problem 

and s t r e n g t h e n  its o p e r a t i o n s  t o  minimize t h e  chances  of f u t u r e  

problems. W e  r e a l i z e ,  however -- and t h e  M e m b e r s  of t h i s  Committee 

r e a l i z e  -- t h a t  t h e  e x p l o r a t i o n  of s p a c e  is  a demanding and 

hazardous  e n t e r p r i s e  i n  w h i c h  man is p r o b i n g  t h e  unknown. NASA 

men and women a r e  d o i n g  many t h i n g s  for  t h e  f i rs t  t i m e .  Any 
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deficiencies in our ability to look ahead and foresee diffi- 

culties, any inattention to detail will be exposed in the harsh 

environments in which our work is tested. In my opinion, no 

finer or more dedicated group of people has ever worked together 

more effectively than this nation's space team, and I am confident 

of their continuing future success. 

Mr. Chairman, this concludes my statement, and I would now 

like to ask Mr. Myers and Dr. Petrone to summarize in detail 

for  you our proposed actions in response to the recommendations 

of the Apollo 13 Review Board. 


